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Pesticide Precautionary Statement and Disclaimer 


This publication reports research involving behavior of air pollutants 
and pesticides. It does not contain recommendations for pesticide use. 
All uses of pesticides must be registered by appropriate State and/or Federal 
agencies before they can be recommended. 


Information contained in this report has been developed for the guidance 
of employees of the Forest Service, U.S. Department of Agriculture, its 
contractors, and its cooperating Federal and State agencies. The Department 
of Agriculture assumes no responsibility for the interpretation or use of 
this information by other than its own employees. 


The use of trade, firm, or corporation names is for the information and 
convenience of the reader. Such use does not constitute an official 
evaluation, conclusion, recommendation, endorsement, or approval of any 
product or service to the exclusion of others which may be suitable. 


PREFACE 


The purpose of these wind tunnel tests was to establish drop size 
characteristics of Dipel 6L, Dipel 8L, Thuricide 32LV, and Thuricide 48LV 
atomized with Micronair, Beecomist, and Unimizer. Results will be used by 
the USDA Forest Service in developing prescriptions for applying Bacillus 
thuringiensis and in selecting nozzle types and in positioning nozzles on 
spray booms. These data will be used also as input to mathematical models 
which predict spray coverage, canopy penetration, and off-target drift. Wind 
tunnel tests help to provide data with the aim to achieve optimum droplet 
spectra and application rates for effective insect control. 


Funding was provided by USDA Forest Service, Forest Pest Management, 
Washington Office. Questions and comments should be directed to the Project 
Leaders, John W. Barry, Forest Pest Management, 2810 Chiles Road, Suite B, 
Davis, CA 95616 (916)758-4600 or Larry Gross, Forest Pest Management, 

P.O. Box 2417, Washington, D.C. 20013 (703)235-8209. 
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Introduction: 

A series of tests was conducted to measure the drop size spectra from 
three types of rotary atomizers commonly used on agricultural aircraft. Tests 
included several selected concentrations of Dipel and Thuricide formulations 
at flow rates required for typical aerial applications. 

Equipment: 

The three atomizers used in these tests were: a Micronair AU5000, a 
Unimizer and a Beecomist 360A spinner. The tests were conducted in a_ wind 
tunnel that has a test section 8 ft. long with a 2 x 2 ft. cross section. 

A particle Measurement System (PMS) probe, OAP-2D-GAl, with a PMS 11-C 
data acquisition system was used to measure the drop size spectra. The probe 
has a nominal class size of 33 ym. The system counts and classifies the drops 
into 62 size classes from 28 to 2062 ym. 

Procedures: 

A series of 6 tests was designed to measure the drop size spectrum for 5 
different tank mixtures applied with three different rotary atomizers. All 
test conditions were selected to apply 12 BIU/acre. Table 1 shows the 
selected atomizer, tank mixture, and the required total application rate (oz. 
tank mix/acre) for the 6 test conditions in this report. 

Table II shows the flow rate per atomizer required for the selected air 
speed, swath width, no. of units and desired application rate for each atom- 


izer. 


The flow rate was experimentally determined by collecting the liquid ina 
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bucket during a measured time interval. Spray pressure and V.R.U. settings 
were adjusted to achieve the desired flow rate for each test. Table III shows 
the pressure and V.R.U. settings required for each desired flow rate. 

Table IV shows the rotational speed of each atomizer at the selected flow 
rate, air speed and atomizer adjustment. 

The drop size measurement procedures were similar to previous protocol 
developed for testing rotary atomizers. Briefly the PMS probe was mounted in 
the wind tunnel with the laser beam located 5.25 inches above the bottom of 
the wind tunnel test section and 12 inches downstream from the rear of the 
rotary atomizer. The atomizer was mounted on an adjustable vertical shaft 
such that the unit could be moved to a series of radial distances from the 
laser bean. Sample positions were calculated based on radial locations to 
represent the center of equal size sample areas. A single nozzle test 
involved taking a sample at six to nine sample positions, based on the size of 
the spray pattern. The reports for the different positions were combined into 
one composite pattern that represents the overall temporal drop size distri- 
bution for the atomizer. This was repeated for each atomizer and the results 
averaged to determine the drop size distribution reported for each test con- 
dition. 

The software used for these tests was PMS version 123 with AVG set at 
20,000. The sample width (DFM) was 1 cm, with one sample interval of 1 min- 
ute for each report. The slice rate was adjusted to 3 MHz at 70 mph and 4 
MHz for the 145 and 150 mph tests. 

Results: 

Table V contains a summary of the drop size spectrum for the 6 selected 

test conditions. The nomenclature used is as follows: 


De ae Diameter that contains 10% of volume in drops of smaller size. 
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Dyes Volume Median Diameters = Diameter that contains 50% of volume in 
drops of smaller diameter. 

Dy,g = Diameter that contains 90% of volume in drops of smaller size. 
D9 sae shee | 


Relative Span = R.S. = D 
V.5 


The appendix contains the complete drop size frequency data, statistical 
results and graphs for each of the six tests with the rotary atomizers. 
Summary: 

Six drop size distributions were measured from three types of rotary 
atomizers using five different mixtures of nae T lug thuringiensis. 

The two tests with the Beecomist showed that the undiluted Dipel 8L formu- 
lation produced the largest Dy 5 of 146 ym compared to 126 ym for mixture that 
was diluted with 50% water. The larger droplet size could be attributed to 
the higher viscosity of the spray. The trend was similar to previous tests 
with various concentrations of Dipel used with a fan type nozzle (Yates et al. 
1983, “Nozzle orientation, air speed and spray formulation affects on drop 
size spectrums,” Trans. of ASAE 26:6, pp. 1638-1643). 

The Unimizer at a flow rate of 1.8 gpm and 145 mph produced the smallest 
Dy 5° 

The three tests with the Micronair at 150 mph and a flow rate of 5.7 gpm 


produced a very similar Dy 5 for the tests with different mixtures. 
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Atomizer 
Beecomist 
Beecomist 
Unimizer 
Micronair 
Micronair 


Micronair 


Atomizer 


Type 


Beecomist 
Beecomist 
Unimizer 


Micronair 


Table I 


Tank Mixtures and Total Application Rate 


Required to Apply 12 BIU/Acre 


Conc. Total Appl. 
of form Tank Mix Rate 
Formulation BIU/Gal Pt. Form:Pt. Water Oz. Tank Mix/Acre 
Dipel 8L 64 undiluted 24 
Dipel 8L 64 1:1 48 
Dipel 8L 64 undiluted 24 
Thuricide 32LV 32 32] 64 
Thuricide 48LV 48 si 64 
Dipel 6L 48 1:1 64 
Table IIL 
Flow Rate Required for Selected Applications 
All applications based on 12 BIU/Acre 
Total Flow Rate 
Swath Application Total per 
Airspeed Width Rate Flow Rate No. of Atomizers 
mph ft. Oz. /Acre gpm Atomizers gpm 
70 100 24 2.65 6 0.44 
70 100 48 5.30 6 0.88 
145 200 24 11.0 6 1.8 
150 300 64 45.5 8 5./7 
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Table ILI 


Adjustments Required for Selected Flow Rates 


Flow Rate U.Rees Pressure 
Atomizer gpm Setting psi 
Beecomist 0.44 7 15 
Beecomist 0.88 v4 30 
Unimizer 1.8 8 38 
Micronair 5.7 13 50 


* V.R.U. is the Variable Restrictor Unit Manufactured by Micronair. 


Table IV 


Rotational Speed of Atomizers at Selected Flow Rates, 
Airspeed and Atomizer Adjustments 


Flow Rate Airspeed Blade Setting/ Spinners 
Atomizer gpm mph Voltage RPM 
Beecomist 0.44 70 28 VDC 12700 
Beecomist 0.88 70 28 VDC 12700 
Unimizer 1.8 145 #5 8500 


Micronair S.7 150 jie he 8000 



















eruseaiT aie mn or wold * 1: re | 
hag re ton 
et eae, 7 a8 
08 ee au .0.) 
at 4 
o¢ ei 


ee a 
i ales a 
» yi 
8.4 ; 
af : | 7 
' : : Tt 
T,2 * a? 
2 
t ' 
: , ; @ 
eet 
iy ‘ ts ; 


~ 


VI widef | oa * 


seein wolt beazels% ge wieatmorA to beege Lanplseso& i. 
azcemioutbA T9skso2A bre besqatltA i 


xonatge gr 538 hats beoqerth wall wort 
OOTSx EME SE OO 28.0 
gay as | 





Atomizer 
type 
Beecomist 
Beecomist 
Unimizer 
Micronair 
Micronair 


Micronair 


Summary of Drop Size Spectrum from 


Table V 


the Three Atomizers with Selected Mixtures and 
Parameters for an Application of 12 BIU/Acre 


Airspeed 
mph 
70 
70 
145 
150 
150 


150 


Flow Rate 
Per Unit 


ool Ane as 


1.8 
5.7 


5.7 


Mixture 


Dipel 8L 
50% Dipel 8L 

Dipel 8L 
75% Thur. 32LV 
50% Thur. 48LV 


50% Dipel 6L 


Drop Size, Alm 


Dy. 


83 
60 
64 
73 
/3 


76 


Dy .5 


146 
126 
121 
¥s5 
Bd 


138 


Dy .9 


232 
201 
181 
189 
214 


193 
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TABLE VI 


UPPER 
LINIT 


56 

89 
122 
154 
187 
Zug 
22 
254 
313 
sot 
332 
414 
447 
479 


TOTALS 


x? 
~ 


— 
r 
_— 


SCUaL or 


N(RAW) 


C173 
6825 
9314 
8224 
6089 
4016 
2366 
Bio 
366 
123 
29 

6 

2 

0 


DT6505/03/712 11:09:00 


NZSEC 


3.12607 
6.67E 06 
7.41E 06 
CES ay welts 
Poo esc 


STo133 
211439 
73293 
19306 
6177 
1409 
448 

82 

0 


Sere or Oy, 


TOTAL RAW PARTICLES.... 


NUMBER 


VOLUME 


SAUTER 


DNO.1lees 
Po0e5- 
Did. Geee 


MEAN DIAMETER... 


MEAN DIAMETER... 


MEAN DIAMETER... 


0.00 MICROMETERS 


0.00 
29.40 


MICROMETERS 
MICROMETERS 


DRMsi 0 s3.0 MHz 


SD ekerene 


Sn Disses s 


gn/SEC S_N $_VOL: 
per ae} 60.87 4.93 
1.33 are U2 6.37 
4.50 14.46 21.03 
4.90 pee, 2365 
3.90 2.94 18.77 
Zae ee salen! 
1.44 0.41 LS ar Ne 
0.74 0.14 3.54 
0.28 0.04 ie OR 
ete Oro. ODS 
0.04 9.00 Oelel 
rete. 0. @0 Ue, 
0.00 0. G0 One 
mos00| | 0.g0M4 0.00 
20.00 
AI 2027 50530 —— 3 Ait 
67.27 MICROMETERS 
91.89 MICROMETERS 
L233 ahbaliLCRONETERS 
DyQ.leee 82.50 
Doo. ste? aS eee 
DyvQ.Geee 24324. 0 


3604,70 “Pn,.44 GP',DIPEL 8L, UNDILUTED 


ACCUMULATED 
$_N %_VOL- 
60.87 4.93 
73.88 11.31 
88.34 32.94 
Seis BNE) 56.43 
JO aees (Peas 
995 39 87.30 
oe 94.29 
9995 Olen ec 
she rye se) = dey ilte 
190.99 99.74 
19:0. 00 ees abet 
190.00 99...93 
190.00 190% UG 
109.00 190.90 
41.78 
1220 


MICROMETERS 
MICROMETERS 


3 MICROMETERS 


RetOtele ene 


ee a ce 


1203 


7; is **% *. * ” ‘ - 
| au), $8, GBEIC, ves KS 


OG? =f{ 


a © 









; ; a ee 
_ ia a — 


- "at C4006 tameoaae 









& wry 


Shu 0.0. 1°50 
iW # 2 Mit 23e 5% 
i ae (8.0a €0.¢ iy att 
fe Tt.¢ $0.t/ ce. 30 sT8 
b A1¢ debs Ge va eo Sis 
22. ve. 7 8 a0 s8e¢.€ 
5 TT 267 e.% 0¢,€ a0 ai2.f 
f | [ ie c?.§ cELeve 
. té. bed Garr 
c pe .t i.U $T.Q Eesert 
Ez. & 3! JUEeL 
( ‘ ri : fa 
A G& « Av > ° ay U 
Vf VU. t Le i t pal 
+8 t) fi fy ce. 
« , + tes al 
r ’ ant 0. 8 
Af > OG 3 j 


sft.te - Eeue@\ 


UV ae cov elled GAS TIMOAS to 


‘< vevoue enaTancrisip 


cASTAVOAD IM 


. 


CAS TSNOROGIM O2.58 peal Gy 
rw a) od On) Be ie £) eat 

aa : ” siiehards ssa oy? 
SAITSIPCVSI#H EC.SES +o. 0y0 














- r i? 
SO¢TA noo sQ@AIDITIAS WAR 


T£.73 ,. AITEMALO vik iM i 

€0,10 ...ASTIMAIG WARM @ 

av.ékl ...AaTaMara naa a 
A ts? 


QAITIMCADIM 00.0 oe 
OMITSUCASIM 00.0 sy, 
SASTSNOAD Tit 2h.28L os 

- _ ; 





FIGURE I 











8 
Nozzle Type......... BEECOMIST SEDA% 
Nozzle Angle Rel. £ 1800 
pe) 
to Airstream....... G° M4 
Spray Pressure...... 15 PSI C 
Airspeed.........00. 7@ MPH : 
oc 
Distance to Probe... 25 om, ~ 1282 
lu 
Depth of Field 2..2: i: Gh Ci. e 
Slice Ratesn oosewcs Z Z MHz Bo V N 
Date... 8984). sche? 85/03/12 f 
WAMOl bee ook seectes 11: G49: GG = 
File Number......:.0 J/, iJ] 5 10 
2.1 1 10 52 92 99 99.9 
CUMULATIVE PROBABILITY 
45 
3 42 
‘ 3 
: é 35 
ra 
2 € 30 
> ww 
z % 25 
5 =a 
B > 22 
: 8 
1 
" E 
3 @ 
5 
2 582 1222 15282 2822 B 522 1822 1522 2282 
DROPLET DIAMETER (micrometere) DROPLET DIAMETER (micrometere) 
82 45 
1h 
3 78 _ 40 
> 
bss i. 
is 
$55 8 30 
> 3B a 
9 45 % 25 
4 42 Gi 
[ 35 ae 2 
& WW 
Lu 29 a 
& 95 eA 
= 22 < 12 
= 15 - 
12 3) 
5 
10 182 12882 18 182 1802 


DROPLET DIAMETER (micrometere) DROPLET DIAMETER (micrometere) 


g : 















- - * ci 


ona VOIEIEER Coreen * 
. ont r 7 oft 
" ' heed oe 7 ie 
3 nT +auasep _ al 
WO4 21 esas. rweeee 
. ~ pA ah = +o a: 
: 2 F a + a a conehonear eae 


_ 





a, ' ae: q : a 
. _ > Si 9 «, «- s1d071F 0d : o . . 
> w ' mo Bal sesesdblel? to a d 
r Cod = as rentseny ell ssi 
, 


r SANG ‘ a ee oy Gass oA CREE ee 


( al » 
nA Ma 2S «\ , S88 Seen erases 
‘ a or 
ln sa - ae ee — 5 bad ' : 
>. : : "; _y; 2 ee af £ 4 ! ' 
Om «ar a =e ' Vhwh oh a wit 
ae ‘ q oi, $ » { se ; 
=, 
riJTSASQAS Bvt MUS 











| ¢ 
£ ; 
t J ; 
nea 
fl j 7 
i. aS & a 
if re \ ee 
| 3 7 
ny . By } 
Node ti 
Miki» ; hil ag 
ie i 
Wi js 
a Tyrer Beas rr ei ry : a are a eee rr ro ns. e 


ot MD j 


ase un sims ot a ages Ge ¢ Bet ! a a 
wretess sia) SSTMAIG TED (ere emer o | a) rs eae ron 





_ 





re 


fh 
. es 
ae 
i * ey 
Pad, 






TABLE. VII 


~~ 


er ewe 
odoauedJ 


UPPER 
LIMIT 


wre ee = 


56 

89 
122 
154 
187 
219 
oe 
284 
318 
sok 
382 

TOTALS 


N (RAW) 
6905 
8289 
8539 
7169 
5240 
3910 
2076 

617 
119 
10 
0 


Diego 5/097 39) 11:45:00 


2.295 08 
4.67E 07 
Je 20607 
Leo 95 07 
4.73E 06 
Pes U0 
466451 
82643 
12204 
veo 

0 


3.38E 08 


TOTAL RAW PARTICLES.... 


NUMBER MEAN DIAMLCTER... 


VOLUME MEAN DIAMETER... 


SAUTER MEAN DIAMETER... 


Did.leee 


TORS 
DNO.Gee-e 


0500 MICROMETERS 
0.90 


112.80 


MICROMETERS 
MICROMETERS 


DPHs 0-23.20 Maz 


iet 300A, 70 MPH,.oc GPM, PART DIPEL 38L,1 PART WATER 


ACCUMULATED 


qm/SEC  8N $ VOL. (8.8 
degiaes 67.80 Sree 67.80 
9.27 vis pepe PRS ey (| Sire od 

23512 It. 6:0 VAT Po Oe 2h 
Z2iele aad Pie PA8) 97.92 
Lee 1.40 14.19 Se wap 
b6 Sad wk Sf ide 99.83 
Seas 0.14 3.68 99.97 
Ona 3 202 0.96 100.00 
JeLs 0.00 O20 100.00 
Omi e 0.90 Oe0-3 190.00 
0.00 0.00 0.00 199.00 
G6 039 
A268 74/53 741-— 795/52 
59.48 MICROMETERS GD eieleten meee 2 
78.78 MICROMETERS Geel) stato onke OC aieule 
104.31 MICROMETERS 
Dygule.<  oGnia MICROMETERS 
MICROMETERS 
V0.5°°° 12 5¢55eH1CROSETERS 


% VOL. 


Rest Dieveers 


pie en rp he 


i es 12 







=o 

> o a oe 
: e4 tao 

CITAW THEY C08 MS0G Hae [.2e0 rd a, 4088 * 


“te 














OOedba li CE\SO\24 L9G a 
ser U.€--<f, [ 4 - 


u 
on, : oie - 





















2 As f g2tier ely | eaare 
cre 08.72 _ OS.7d e2.¢ 80 aeS.5 atea ~ 
2.0L . ev,08 (8. f<.2 To gta.6 ease © 
re.) [if . £2 bg, 0¢ re ev .<s *O 28e.€ . ef2@ | 
es.t cé.Te 6s 28 itd rt.éif "Oo Jeet.f eaiv 
Sr .ae if. Pr.32 Gu. ! nc .Si eo GET.s bese 
rr.2 CH! ec. 8 >. 2.7 60 3Ef.f §=6L RE 


Re ro. er 6a.F at 0 RL .E feraae atos 












ae. 0 ee xt (sate a 
€ 00! DE .0 PL Bi. ‘$1 eli i 
60.00) O0..00L £0.60 + ro. esti 6L° re 
1, OG) ~00l 00.6 ( B¢.0 0 6 a 
50 28€.£ 2 
- _ 
Tt hen E< 7 ¢ +, © ¢ 26 35=17h a Aa 
C.£E - cee sk QASTINOROIM B>.e ++ AITIOALC be ay 


oi 
iT .o reeset SR STINORSIM OT.88 .,.ASTSrATO tea 


R42TINOADIM [fF POL +s MITEMATG WASH 







IITAMONOTM £8.08 .sae yd CAITIMORIIN 00.0 “Le 
ci enna 7 STM EE CREE wees ov esaTIYCADIN 06,0 


SAITIVCASI: OD.O0S ...¢ py  “SOaTsvOerI Leste ¢,. 





FIGURE II 10 


Nozzle Type.......+. BEECOMIST 360A% 
Nozzle Angle Rel. 


to Airstream....... J? 
Spray Pressure...... 97 PS/ 
Airspeed............ 74 MPH 


1220 


e 
© 
» 
® 
E 
0 
L 
0 
oa 
E 
Vv 
a 
uJ 
= 
uJ 
= 
< 
oo 
oO 
KK 
uJ 
a 
ou 
oO 
a 
O 











Distance to Probe... 25 om, 122 
Depth Or uhi@ lc. os sae taal, 
Slice Ratessn feo acs 3 O MHz . M 
otesc et Joe © o5 kc Bi. 85/04/30 
Time: ot os 22k ci ce. Il: 45: WG 
File Number......... J/. J. /4 12 
O11 12 52 92 99 99.9 
CUMULATIVE PROBABILITY 
45 
an 42 
; 3 
6 
9 : 35 
& 
§ & 32 
= Vw 
Fd 6 25 
5 Gi 
oo a 20 
ir o 
te & 45 
o 
cD o 
= = 12 
Ss | 
2 582 1222 1522 22228 8 522 12822 15282 2822 
DROPLET DIAMETER (micrometere) DROPLET DIAMETER (micrometere) 
82 45 
ie 42 
eee 3 
We & 35 
c : 
55 8 32 
_ 5B v 
9 45 re 
uw 
e 25 cy 
= 20 = 18 
2 15 ie 
18 5 
ay 
18 1828 1882 12 1282 1222 


DROPLET DIAMETER (micrometere) DROPLET DIAMETER (micrometere) 















G 
-~ 


2 

= 

2 

™ 
ae) aw 


| aie rasaiend 


ves eewee , 
vali at ide nh sale mn i 


we 2. se 0 nda 
mo &\ aon, Dies ik > de 
gh) a = eecconeeaaall 


sx 


fe 


Ps | 

= 

“* 
Ol yet ice 


a 
oe 


, 
0 
roe es Se eee de ee ee —~ [———» 


‘ Ww pares té0erewdieeeoe > 
: py r 7 ut A ry 
: = oF til vote eee enerees 
sa | <n oo — 2 ft -_ — a » 5 A . q 1* a : 
< = 4 i ah ta al s+ oe b ve 
p's 1¢ at i oP 
TT IL@A SVITAJUNUS 
, Sh 
| = 
ae 3 
eo 
| on 
» 
ie a 2 . 
ii r 
(Se 
i}. 3 
: 2 d 


—F 
— 
- 
“ 
Weve 


aah stn = ——yny “ vor-7 os ae - roped rrr - p 
' ‘ ‘se i i ee aia 
5gas wae a ia ‘e2 % Mr o@2r GORI 
(eo~eteneveie) S9TSRAIO Ua Carroswuerso im) RT SUI0 no 





TABLa. VIII 


ul 


UNIMIZER,145 MPH,1.8 GPM,8500 RPM,DIPEL 8L,UNDILUTED 


DEG 85705/20 03:16:00 


DFM=1.0-=4.0 Wiz 


UPPER 
LIMIT N(RAW)  N/SEC qm/SEC 
56 3442 6.72E 07 oe 
89 13481 aoe sy 6.21 
122 10023 Liesl EOL 10.43 
154 4265 Veet. 06 9.87 
187 1279 2.22E 06 5.74 
219 211 412347 1.80 
252 37 67117 0.46 
284 9 21719 Ooze 
318 2 6225 0.09 
B51 2 4894 0.10 
382 0 0 0.00 
TOTALS 1.26E 08 Sites 


ZoN 


2 aay 
24.89 
13.68 
5.74 
1.77 
0.33 
0.05 
0.02 
0.00 
0.00 
0.00 


% VOL e 


97295 
16.73 
28.09 
26.58 
15.47 

4.86 

Lire 

0.59 

0.24 

0.26 

0.00 


TOTALMRAW PARTICLES.... 32751/44426-- 73.72% 


NUMBER MEAN DIAMETER... 65.47 MICROMETERS S.Dewee 


VOLUME MEAN DIAMETER... 82.68 MICROMETERS SeDeeee 


SAUTER MEAN DIAMETER... 103.67 MICROMETERS 


Dyo.5°°° 0.00 MICROMETERS 


DnNo.9+++ 116.91 MICROMETERS 


DyO.lees 


EM uniseee 
Dy0.9-¢«- 


ACCUMULATED 
om %_VOL- 
Dace ae 
78.41 22569 
92Ze0e 50.78 
SpihenshS) 1636 
99.59 92.83 
2 a 97.68 
eM ys yf Wore OL 
99299 S96 
100.00 99.74 
100.00 100.00 
100.00 100.00 
34.14 
LOS 


64.24 MICROMETERS 


121.02 MICROMETERS 
181.25 MICROMETERS 


eS esters 


11.1.18 


0.97 


Peaee 4 on 
Ofeieil e on ; ia a 
CIWAIGvE,8 29gte wea dogevert ime 

00s e4 tO OsNeures — = 

SU ORO. coe | 7 

CSTAMMUDDA | meee 


W0V.e Me OV. te 2Wayee mee 

















20.2 $2.2 20.72 $2.€8 it. as g3et.a 
ea.ss Ce. et CV.af 28.88 fe.e $0 atL.€ 
v.02 80.¢@ €0.88 @a.8@f €46.0! bh tts 
ae.tT €a.te 82.35 6.2 va.e ao ars. 
éo.ce ef,ee th.2l cet it .2 ao acs. 
ga.te Se.¢¢ 35.5 te.s o8.L Teesle 

















fe. 8e Te.2e et.c 20.0 a .0 Tilt2 Ly 
02,0 e2.ee @2.0 §0.0 c£.0 eivis e 
bv .2e 00.00! *s.0 60.0 e0.0 2£58 ¢ 
60.00% 00.00 ak .0 00.0 O£.9 be BD £ 
00.901 00.001 Ob.0 00.0 00.0. assy Q 


ci.Te 80 2d8.f 


; v 
; 7 
@EVLES ~rOh bb O\LaCSE _ #04 REDDIT TAAG | er 


BL BE ne ehh WASTIMCHIIM [4.28 ..,ATTEMAIC WAay 


CL 000 -.0.0.2  SATPSNOADIN $2.56 .. .ASRAMATG WAG az 
eagramoaqaim T3.c0r ...auranata vAaM # 


> 
BAITIMOR? ht b$ * ba e* of ova e@Fa2TIMOAD Im 00 +f : a } 
ve e *) “wv « 7 2HaTeVOAR DIM aa. ist sf “2 ov? SUST{ZNORD IM 00.0. : ; \~ ‘ey 


SASTIMOAIIM 2S.48L ...@ gy — WRATEMOADIM LOOLL deca 


. = ; Pd ia 
i : 6%, +4)  ( i, Saun) | 


ae 
; Weag) ve & Wl 
’ : ‘ 


Ture SALE Le Lorn 
tas Ps ai, Di 

. ia att 

to oo ao) 


we 
t iv iM eon hi haul 


ep 
ee Day ar ih \ 


t 























FIGURE III 12 


Nozzle Type......... UNIMIZER 
Nozzle Angle Rel. 


to Airstream....... 9° 
Spray Pressure...... 99 PST 
Airepeed............ 145 MPH 


1222 


DROPLET DIAMETER (micrometere) 


Distance to Probe... 99 om 188 
Depth of Field...... ap Ga Cm. 
Slice Rote-<c.cc se. 4.24 MHz Vv N 
Date... S282. 3. 4c 85/05/20 
ier ets Cee pose G3: 16: OG 
File Number......... JJ. 1. J8 12 
rs hal 12 52 92 99 99,9 
CUMULATIVE PROBABILITY 
82 45 
75 
3 ze mene 
¢ 65 = 
° 5p $ 35 
£55 § 32 
> 52 8 
z 45 % eS 
= 42 a 
Ww 35 o 28 
& 95 ~ 15 
ea & 
= 20 < 1p 
2 15 = 
12 5 
s 
2 582 1222 1522 e822 8 582 1222 1522 2822 
DROPLET DIAMETER (micrometere) DROPLET DIAMETER (micrometere) 
82 45 
75 
6 65 
? 62 : 35 
255 § 32 
, 5B Y 
9 45 fetes 
= 42 Gi 
u 39 & 
& 95 u 15 
a w” 
2 20 < 12 
= 15 = 
12 5 
5 
18 182 12082 128 182 1802 


DROPLET DIAMETER (micrometere) DROPLET DIAMETER (micrometere) 


+ a a 





sas on 











ws 





: 
oma | 
| aT q : 
“7 “ee eeee 
V2 GE «.--nermanel 
‘s ' Ae PEL ras ten ne ee Oe a 
e : ans @ } “an 
. ‘7 “4 we WE. _ vatdga®t cr wrode 
. : 
. oe * Fides) G.I se «blot? Ye ig 
' ; a —\ i wD staecenne Ok. 
: a BAPE 2S asta 2 . 
& "A @\ <a pe 
. ae Tere st GF GL LAL o-ceces CMM Of 
ow ° a srt. a 
, & 
, 
ine? 
, | 
nies 
 . 
ih | brat 
: s 
a 
. | ty 
Hus 
hin 
ia 
HA 
ey in Ser eee a or ee mae 2 


a we gah t Re 8 285 


wretewernoie) 52° OMAID T3_PORD 







A 
& 


~ 
Le 


g 
We tkirgy, mous 


‘ermteeero:e) FITSHATO TIO 





eaer agi 6? 


TABLE IX 


AU5000,150 MPH,5.7 GPM,3 PARTS THURICIDE 32LV,1 PART WATER 


as 


DTG) 85/05/07 00:31:00 


UPPER 
LIMIT N(RAW) N/SEC gm/SEC 
56 1199 2.51E 08 8.25 
89 38 34 Eb Ren er 18.19 
£22 5262 6.83E 07 41.46 
154 48 96 4.08E 07 55.81 
187 2041 23k U7 oles 
aL9 543 2.53E 06 aie 
252 154 641426 4.37 
284 42 129751 1.30 
318 2 65787 0.95 
Jot 2 2013 9 0.20 
382 0 0 0.00 
TOTALS 4.67E 08 LIB. 3 


% oN 


53.70 
BBS We 
14.61 
8.73 
2.64 
0.54 
0.14 
0.03 
0. 01 
0.00 
0.00 


ACCUMULATED 

hy Ne cae $_ VOL» 
4.76 53.70 4.76 

10.48 73.29 15.24 
23605 B7.91 SPs she 
32.16 96.64 kee 
18.40 99.28 89.69 
6.38 99.82 96.07 

Ree 99.96 98.59 

es De 99.98 99.34 

0.54 100.00 99.89 

rei) 100.00 100.00 

0.00 100] 00mm 00.00 


TOTAL@RAe PARTICLES.... 17985/30602-- 58.77% 


NUMBER MEAN DIAMETER... 68 
VOLUAE MEAN DIAMETER... 89 
SAUTER MEAN DIAMETER... 113 


Dyp.j*e- 0.00 MICROMETERS 
; JETER 
Deg gee’ 0200 MICRONETERS 


298 MICROMETERS etl atele. & 38 <O2 


22 MICROMETERS Saeed GMO ie 


262 MICROMETERS 


DyO.lee-. 


Ones 


DVO.9ee°8 1 


72./7 MICROMETERS 


1325)76, MICROMETERS 


88.53 MICROMUTERS 


RieiSi were 


Habeas see 


0.87 


fi S 





: pat ae 
W THAT L,VISE SOISTAUAT GSAT fe Tas 
{ 


i ‘ Mins ag 
mat 


tht D.de~0,tenug ha 









OO: f€:06 FO\eo\ee Gea 


PAIUMU IDA > —-— 
JOvg , OV Lf 298 #234 8=6(GARLE 
= 

tz a OT.62 45.6 0 2f2.8 81h, 9 
ci es Ge. of e2,ef C165 TO sef£,@ BL EE  ( 
. 09.25 Lael as .46 TO S£4.8 . Sate 


ec. h6.a8 {.Sf £€f.8 i@,22 TO 380.5 ot | 
0.85 ..@f OF. 81 ba.8 Le iF TO eats _ 














t 
; $8.e b2.0 fo.2] a0 at2@.¢ épe 
oe Se. [.0 v2.2 oheiba bel 
4 ?.e@e¢ ‘of £0.90 CE.f cravecs ct | 
: 0.90] Ps o.0 «4 Tol\ea gf 
tf . 8 C£ LOL sl 
00.906 0.00] 00. Qj ; 16.0 6 0 
EC .ET ef) 2Ta.6 
i = 
. 5 
evy, &é S008 \EROT [ +e sod LST THA Wi ad 


rIMCTDEIM 8,68 ,,.ATTSRAIO HAG ee 
. 


a a i 
MaGtl cc sctee 2AZTIMGASIN ££. ¢9 + AGTOVAIQ BAUM 
_ 
a 


CAATAMORIIM 13.051 ...WUTAMAEO AAIM 
a i 
sania cmn sie SUM i 


iaTS ; ; see! oye 2AATINCHOIM 00.0. PTY 
* > g 
(8.0 «ak ens : 7 IM of Ef : a ERSTIUNOaAaIe i - 
- s ee | 4 ese "*"2 OV J CAS Ai wre. 0.0 : ‘ . 


w £2.88 . StITINOADIM S2.OST oy ae 





FIGURE IV 14 


Nozzle Type......... AUSOGG 4 
Nozzle Angle Rel. { 1880 
» 
to Airstream....... 9? H 
Spray Pressure...... 59 PS/ c 
Airspeed.........06. 159 MPH z 
ox 
Distance to Probe... 46 om, ~ 1282 
ff 
Depth of Field. eeceene dt Ga Ci. = 
Slice Rate........6. 4,9 MHz Oo M N 
Hotes. << dale ce oso beh 85/05/87 fr 
MMO. sore eee we we k% GG: 31: OG = 
File Number......... JJ, 1.15 = 10 
Ose. 1 10 52 92 99 99.9 
CUMULATIVE PROBABILITY 
82 4S 
75 
2 re 
6 - 
go é 35 
55 c 
o § 32 
> 52 & 
S 42 “ 
Ww 35 B 20 
& wW 
& 25 eee 
= 22 = 
2 15 = 10 
12 5 
be" 
a 3228 1222 1522 2222 B 582 1822 1582 2822 
DROPLET DIAMETER (micrometers) DROPLET DIAMETER (micrometere) 
82 45 
75 
3 70 ee 
6 &5 $ 
$55 8 30 
> 3B = 
9 45 ered 
= 40 Gi 
Ww 35 2B 
u 3g & 
& 25 an 
o & 
= 20 = 10 
= 15 . 
12 5 
= 
18 122 1222 12 122 12228 


DROPLET DIAMETER (micrometere) DROPLET DIAMETER (micrometere) 





_ 6) 






















=. 


; J —— wd 

| ; ReUN, cotinill aqy? 
Geet 3 i 

, 

i 





_ _ wm One 
a TT > 


re 
8 aia. | v2 Oe 8 a4 | . a} 
: WHA WEA osc e-es> en osbome 





- 4 1 

; "URE 3 ot DW «.ede%4 o? orm: . 
. > ao BA a Sey 
0 <1} aeaeveness HOR ot! 
“} WED ncpeiscapnce call 

A WAKE Ba... eb iF. 

5. a ye ames — —~ar -# OLA AL sccen - dint @ 

Tit 1 SVITAJUMUD ‘t 
_h 


seen atnastiaa 
* - 
> | 
any 


: é P { ig 
} e 
liane & 
{ is. Pian! 
; us 
and, 
7 
a 


th. ate re 
fl , 


st a 

Perper rrr ol 1 Ae eee oe i 
aa 36.21 @38! ba” a2eS ose! we: wae 
(eo-etenoveia) RITSMAIC T290nt (ervecamersole? AFTIMAIU rau8oRo 

* 7 









LJ 





TABLE X 


AU5000,150 MPH,5.7 GPM.1 PART THURICIDE 48LV,1 PART WATER 


AS) 


DTG 85/05/08 12:24:00 


DFM=1.0--4.0 MHz 





UPPER 
LIMIT N{(RAW) N/SEC 
56 1062 2.87E 08 
89 3280 9.53E 07 
122 4002 6.84E 07 
154 3628 4,11E 07 
187 1316 1.31E 07 
219 343 3.82E 06 
252 78 1.00E 06 
284 32 478807 
318 4 157060 
351 3 42500 
382 0 0 
414 1 8827 
447 pe Sle oa 
TOTALS 5.106 08 


NUMBER MEAN DIAMETER... 67.82 MICROMETERS 


VOLUME MEAN DIAMETER... 89.59 MICROMETERS 


SAUTER MEAN DIAMETER... 116.89 MICROMETERS 


Duo 5° °s 0.0.0 MICROMETERS 


DnNo.9e++ 128.61 MICROMETERS 


ACCUMULATED 
gm/SEC &_N $_VOL. &_N &_VOL. 
9.42 56, 19 4.91 56.19 4.91 
18.94 18.68 9.87 74.88 14.79 
41.54 13.41 21.66 88.29 36.44 
56.20 8.06 29.30 96.35 65.74 
33.99 2.57 ele 98.92 83.46 
16.70 0.75 8.71 99.67 O2i 
6.83 0.20 3.00 99. oH 955-/3 
4.81 0%. 09 Z2e00 99°96 98.24 
PEARS 0.03 1.18 99.99 99.41 
0.83 0. OF 0.43 100.00 99°00 
0.00 0.00 0.00 100.00 BN e ioe, 
0.29 0.00 Wa a) 100.00 100.00 
_0.00 0.00 0.00 100.00 100.00 
239 16.0 

Se ees Aes 39.40 

Srey) Aaa ye 
Dyp.gee* 136-87 MICROMETERS R.S.... 


de dietLiei li 


1.01 


o 
a 


(= ¢ 


~, 
~- ) 


. 






, a on 


SCLIDLAURT TRAS 090 coal ashe eu 


O01 dSeSi BO\ZO\26 Se ane 





a8 





sum 0,8=+-0, [<a 
















it Seep 6M SCtiéC 

=. os ef 2g ave. SaoL eS a 
93.86 he. os ¥O 2€zZ.@ Ouse * 
I6 cs oc.ia tO 346.a hy eh 
1048 82 ¥O 4iL,.8 BSae 
,é.§ Cee E ‘O AZE.L oer : 
et 0 ot .al $9 3£@.% ~ E6t 
ac 0 fa .a a9 36079,1 oy 
0.0 £6.) Oeste ce 

..$ veotTel 






5 

oe Coeése £ 

od, «9 0) U 
% 

» - ‘a pa 

a H0. Q 


CRSTIMOMDL CB.Td ...aSaTONArG ven 
CHAITAMONDIi« @2.08 ....839% INALG es : 


STIMCARIIN C8.9LL .,. 80 TGNAIO MAS Oe 
fn ihe 
6 
-£.0yG 2ASTENORDIM 00.6 eae, 


MEL nncy al QASTSMOADIN GO.0 Lag, 


5 \ - [{[s “er e po SASTIMOASIM ta.es 7 , i 






ie 





FIGURE V re 


Nozzle Type......... AUSGOD 
Nozzle Angle Rel. 


to Airstream....... 97 
Spray Preseure...... 54 PSJ 
Airepeed............ 154 MPH 
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AU5000,150 MPH,5.7 GPM,1 PART DIPEL 6L,1 PART WATER 


DTG 85/05/08 14:24:00 


DFM=1.0--4.0 Miz 
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LIMIT N(RAW) N/SEC 
56 1026 2.74E 08 
89 3384  1.01E 08 
122 4020 7.23E 07 
154 4218 4.88E 07 
187 2726 1.86E 07 
219 917 4.21E 06 
252 179 578356 
284 39 172230 
318 8 50773 
351 ih 701 
382 0 0 
414 1 729 
447 0 0 
TOTALS 5.19E 08 


gm/SEC 
9.01 
20.03 
43.90 
66.79 
48.10 
18.39 
3.94 
DRS TAR 
0.73 
0.01 
0.00 
0.02 


0.00 


212.66 


aah 


52.74 
19.40 
13.92 
9.40 
3.58 
0.81 
0.11 
0.03 
0.01 
0.00 
0.00 
0.00 
0.00 


% VOL. 


4.24 
9.42 
20.64 
31.41 
22.62 
8.65 
1.85 
0.81 
0.34 
0.01 
0.00 
0.01 
0.00 


TOTAEerAGePARTICLES....  16519/25269-—- 165.372 


NUMBER MEAN DIAMETER... 70 
VOLUME MEAN DIAMETER... 92 
SAUTER MEAN DIAMETER... 117 


Duo. ]°«*  ~ 0200 MICROMETERS 
Dap.geee 0-00 MICROMETERS 


DNO.9++- 135.44 MICROMETERS 


«73 MICROMETERS SeDeeee 


~16 MICROMETERS S.D..-.- 


~88 MICROMETERS 


DyO. lee. 


y0e5 2s 
DvV0.9eee 


1 


ACCUMULATED 
tN  § & VOL. 
52.74 4.24 
72.14 135,05 
86.06 34.30 
95.46 65.70 
99.04 BSe32 
99.85 96.97 
99.96 98.83 
99.99 99.64 
100.00 99.98 
100.00 99.99 
100.00 99729 
100.00 100.00 
100.00 100.00 
40.49 
Tras. 


76.46 MICROMETERS 
38.11 MICROMETERS 


193.34 MICROMETERS 


RietS « el ote 


Ihab bs ay, 


0.85 


Ae ti 


{ 


hi 






















are 
Hie’! ayy oer 4 A ‘ 


7" = t 


AY, mae 


C2 del, 000204 








STAM TAHAG [.28 SGI Pad I. Mad 
Orbe Ok GO\Z0\ OR OTa ‘ way 
a 
SHR 0.8-~1, jemag 
3 -. tao a 
¢ t »JOV : 9 ” a _ 1E\n n 3g 2\u {yan a } » F 
2 ae | be.t2 £0.2 90 ghv.S 8 aSoe 
é + Ob.ef 6.02 80 210,L s6€F 
oat 4.08 «fi eo .es to sfS.T Osdr 
fale Ob.e et .35 FO d88.6 . Bice . 
: base 2 .@ [33 ro see.l Mes : 
2a.8 la.0 > if 0 aft .b {e . 
, rf {f.0 1? aerate ere 
@ 7 £6.06 evi OF Ssts e 
f , { 0 Ul ° } . \ a) a rt oé 3] 
0,0 0.6 at (0.0 Los { i> 
~ wv 0 Hg a! 7 | 0 0 
i ( 10.9 0.0 co.0 ess i 
ao 6 00 00.6 10.0 0 0 
a3,e15 90 ge€l.2 
\ 
EVE.28 --@sgesveleat ..,.8a0D1TdAa wae ae 
Pa.Oe “© @ASTANCASIM CF.0T .,..ASTaKALO WAR BE 
a 
s€ £! a BAATINOADIM 41.52 ...AITINAIC WARM BS 
ig ; 
a? Lea ha) ve ? , , , <a 
ASTSMORDIM GO.TLI ...ANTaMATC VAIN aT 
ili +27 : ; ik 
G y ! et ph ob. af “*« t.ovd SBASTSEMORD LN 00.6 peal 
4 * < 4 ; he [ ° sei fa a t | | 
7 { 7 & a »* ‘a que @ATTSAMOAD IM oC. 9 : a ‘ "7 7 


SHITSMORDIM BELERL ...e, gyvo 


a : ‘ 1) avn i) 
ann ire 
/ a 


e , <n el at rik 
St sh inne 
", + 
7 n 7 ! var] Rt ve, : ) a a 
oe | eon a oie 
Ff is 7 4 4 ; 
hay 7 ie es a. i Yi 


oa 









iy 7 


sineelle WORDIM 






be Leer. =) 








18 
FIGURE VI 


Nozzle Type......... AUSBOG 
Nozzle Angle Rel. 

to Airstream....... 9° 
Spray Pressure...... 58 PSI 
Airspeed............ 159 MPH 
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